Comparison of the conformation of active and nonactive backbone cyclic analogs of substance P as a tool to elucidate features of the bioactive conformation: NMR and molecular dynamics in DMSO and water.
The conformations of two backbone-cyclized substance P analogs as derived from 1H NMR and molecular dynamics simulations carried out in DMSO and water are described. The method of floating chiralities is used in the simulations to facilitate the diastereotopic assignment of methylene protons. One of the analogs, cyclo-[-(CH2)3-NH-CO-(CH2)4-Arg-Phe-Phe-N-]-CH2-CO-Leu-Met-NH2, is a highly active, selective agonist for the NK-receptor, while the other, cyclo[-(CH2)2-NH-CO-(CH2)2-Gly-Arg-Phe-Phe-N-]-CH2-CO-Leu-Met-NH2, is inactive. Both analogs contain cyclic ring systems of the same size, varying in only the number of amide linkages. From the conformational analysis, the lack of activity can be attributed to the introduction of too much constraint into the ring system. This has an effect on the topological array of the important residues Arg-Phe-Phe. The results presented here are compared with biologically active analogs previously examined. The differences between conformations of active and inactive compounds are used to develop insight into the conformational requirements for biological activity.